Calcifying aponeurotic fi broma is a benign tumor with a predilection for distal parts of the extremities; it is very rare in the head and neck region. It commonly aff ects young patients-hence the term juvenile in the name. It is fi broblastic in origin and considered a cartilage analogue of fi bromatosis, but its exact etiology remains unknown. Clinically, this tumor needs to be diff erentiated from fi bromatosis, nodular fasciitis, chondroma, schwannoma, and rheumatoid nodule. A 24-year-old woman presented with swelling in the forehead for the previous 6 months. Wide surgical excision of the lesion was performed, and histopathologic examination revealed a calcifying aponeurotic fi broma. We reviewed the literature on this rare clinical entity and present our hypothesis on its etiology.
Introduction
Any long-standing swelling on the forehead suggests an infl ammatory or benign disease in the underlying frontal sinus. However, pathology in the scalp or frontal bone can also be responsible for such a swelling. Since 1953, orthopedic surgeons have been familiar with a benign tumor known as calcifying aponeurotic fi broma because of its predilection for the extremities. Th is tumor is extremely rare in the head and neck region, however. In this article, we present a case of calcifying aponeurotic fi broma of the scalp. We reviewed the literature on this rare clinical entity and present our hypothesis on its etiology.
Case report
In June 2007, a 24-year-old woman presented with a swelling on her forehead that had been present for the previous 6 months. Th e swelling was itchy, painless, and progressive in size. Th e patient previously had consulted a physician but had no improvement aft er a course of prescribed antibiotic and anti-infl ammatory drugs. Th ere was no other contributory history.
On examination, the patient was found to have a diff use, nontender, and hard swelling measuring approximately 15 × 4 cm and located in the superior half of the forehead, extending posteriorly to the anterior hairline (fi gure 1). Th e overlying skin and appendages were normal. Examination of the head and neck and other systems revealed no signifi cant fi nding. Based on the history and examination, we considered the possibility of either a connective tissue tumor or a tumor of the frontal bone. Further studies were done to establish the fi nal diagnosis.
A hemogram and biochemical reports (blood and urine) were normal. Computed tomography (CT) of the head revealed a soft -tissue mass just above the frontal bone (fi gure 2). Th e frontal bone, sinuses, and brain were normal. Fine-needle aspiration cytology revealed a benign adenexal tumor, and the pathologist advised that a biopsy be performed to provide a precise diagnosis.
A provisional diagnosis of a benign tumor of the scalp was made, and the patient was scheduled for excision biopsy under general anesthesia. When an incision was made behind the anterior hairline, we found a diff use, hard swelling, 13 × 4 cm in size, in the periosteal layer of the scalp. Because the tumor had not infi ltrated the bone or skin, a well-defi ned dissection plane was available. Wide local excision of the tumor was performed to ensure disease-free margins.
Microscopic examination of the excised tissue showed periosteal lining with a fi brocollagenous component, areas of hyalinization, and chondroid metaplasia in the underlying tissue (fi gure 3, A). Other microsections Volume 90, Number 10 www.entjournal.com ■ E15
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Calcifying aponeurotic fi broma must be diff erentiated from fi bromatosis (infantile, aggressive, and plantar-palmar varieties), nodular fasciitis, chondroma, schwannomas, and rheumatoid nodule. Th is tumor is considered to be a cartilage analogue of fi bromatosis. Microscopically, calcifying aponeurotic fi broma consists of diff use fi broblasts and osteoclast-like giant cells with spotty calcifi cation. 6 Atypical cytologic features are absent, and mitoses are scarce. Th e tumor adheres to tendon, fascia, and aponeurosis, but adhesion to skin has not been observed. Immunohistochemically, the cells are reactive to vementin, common smooth-muscle actin, CD99, CD68, and S-100 protein.
Surgical excision is the treatment of choice for calcifying aponeurotic fi broma, but the recurrence rate is quite high (50%) as the result of incomplete excision. 7 A wide and complete excision should be ensured, as malignant transformation of the tumor has been reported. 8 We have found only 4 case reports of calcifying aponeurotic fi broma in the head and neck 9-12 and only 1 case report of its occurrence in the scalp. 11 On our literature review, we could not fi nd the exact etiology of this tumor or the reason for its predilection for the extremities. In our opinion, some embryologic cell nests and repeated minor trauma to the extremities may be had plump fi broblasts (fi gure 3, B), foci of dystrophic calcifi cation (fi gure 3, C), and an osteoclast type of giant cells (fi gure 3, D). Th ese features are consistent with a calcifying aponeurotic fi broma.
Th e patient was kept on regular follow-up for 12 months and had no recurrence.
Discussion
In 1953, Keasbey fi rst reported calcifying (juvenile) aponeurotic fi broma occurring in children's palms and soles of their feet. 1 Th is benign tumor commonly aff ects young individuals (hence, the term juvenile is oft en included in its name), but it has been found in newborns and patients as old as 62 years of age. Males are aff ected twice frequently as females. 2 Th is tumor commonly involves the extremities (fi ngers, toes, palms, soles, wrists, elbows, forearms, thighs, legs, ankles), but it also has been reported to occur in the abdominal wall, lumbar paravertebral area, neck, pterygopalatine fossa, and scalp. Clinically, it may present as a soft or fi rm to hard, slowly progressive, painless nodule or ill-defi ned mass. Its size rarely exceeds 3 cm.
In calcifying aponeurotic fi broma, radiologic investigations generally are not diagnostic but can help in preoperative planning. X-rays reveal soft -tissue swelling with occasional calcifi c stippling. 3 High-frequency ultrasonography shows heterogeneous hyperechoic, avascular masses with surface lobulation and extrinsic cortical erosion; this modality has been reported to be useful in determining the diagnosis of calcifying aponeurotic fi broma. 4 CT and magnetic resonance imaging scans do not help in the diagnosis (as was so in the present case). Th e CT scan may show a soft -tissue mass with calcifi cation, while on an MRI scan, the tumor has low signal intensity compared to muscles. 5 the cause, as this tumor is common on the dependent parts of limbs and is rarely found in the head and neck region (the forehead and occipital area of the skull are the least exposed to repeated trauma; hence, tumor occurrence at those sites is rare). Th is hypothesis, however, needs further research.
In conclusion, although calcifying aponeurotic fibroma is rare, this tumor should be considered in the diff erential diagnosis of subcutaneous swellings in the head and neck area. 
